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[CONSTITUTION] 

When the mode setting button 48 is pressed 
and the shutter button 40 is pressed after the 
recording mode of a voice memorandum is set 
up, the still picture at the time will be imaged, in 
relation to the still picture, a voice memorandum 
is recorded by microphone 32. 
A voice memorandum is recorded while the 
shutter button 40 is being pressed (maximum 
10 seconds), the recorded speech data (voice 
memorandum) are compressed by time-axis 
compression technology, for example, an 
ADPCM (Adaptive Diffemtial Pulse Code 
Modulation) system. 

In addition, a compression rate is a double 
when the recording time of a voice 
memorandum is 5 seconds or less. However, if 
a recording time exceeds 5 seconds, a 
compression rate will be raised by 0.4 as it gets 
long for every 1 second. 

Therefore, speech data are compressed into 
almost fixed data size, it relates with image data 
and is written in a flash memory 38. 



mm 



[ADVANTAGE] 

f^of It can set an audio recording time as required 
and sufficient length. 
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14: CCD imager 
16: CDS/AGC 
18:A/D 

20: First signal processing circuit 

24: Selector 

28: CPU 

30: Register 

34:A/D 

38: Flash memory 
40: Shutter button 

50: Second signal processing circuit 

52: System controller 

54: LCD 

56: VRAM 

62: D/A 

68: D/A 

KjH#^&^: Mode selection signal 
Mfflit Control signal 
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i&mmomm] [claims] 

[ff^JXl] [CLAIM 1] 

fM:® (Dtfjkf&ftflz^pT — ^£ A digital camera, in which in the digital camera 

f£$fci~5xV^/i/#^7^:kv^ which records speech data at the time of 

t\ imaging of a still image, it comprises taking-in 

fluted ^x^^^^^bBx^iA means to receive said speech data from the 

tfBxiZ^lx, exterior, imaging operation means to command 
itijfat^ lk i0<D3l imaging of said still image, active-ized means to 

l^f1^Nx\ make said taking-in means active according to 

mti^^^i¥^^<D^i^[zj^C an operation of said imaging operation means, 

Xmti&&^&&ifcW)'{kir&ife taking-in operation means to command the 

W)ik^Wz., taking-in completion of said speech data, and 

m$Zl3p^~?(D&iX$ : j$;¥g 1st inactivation means to inactivate said 

^^5Exi£}^f^l£\ taking-in means according to an operation of 

&£Umt£&&Wii¥^Ek(D$i{ / E said taking-in operation means. 



[ft *JI2] [CLAIM 2] 

fl&IBJ5^af^#S^jftf^$tbT Measurement means to measure the time from 

i)*b$Ifc%Li&%k{tt%kt*fo{ J E& the operation of said imaging operation means 

ti&1Z^<D^f$\%%pftM9$fE\k to the operation of said taking-in operation 

LTf+Sy-t" Sf-WJ^f^ means as a voice recording time, 1st 

mJlE ef P§dM^?$&Mcj^&$$$ comparison means which carry out successive 

T$kWkkt^^%%lt\M^Wt, approximation of said voice recording time to 

fcit^SufS^^fB^B^^mlfa the maximum recording time, and 2nd 

S^cfB^B#ffltjiLfcB#^"Cgff inactivation means to forcedly inactivate said 

IB^ii^^^^^J^J^^fg^f taking-in means when said voice recording time 

5^2^Ftgjb¥^^r^f>^{i^L reaches said maximum recording time. 

5* IS^^lfefcOxV^^^ The digital camera of Claim 1 equipped with the 

7o above-mentioned. 
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[CLAIM 3] 

Digital cameras of Claim 2 which has the 
shutter button which operates as said imaging 
operation means and said taking-in operation 
means, and in which said active-ized means 
make said taking-in means active, when said 
shutter button is pressed, and said 1st 
inactivation means inactivate said taking-in 
means, when said shutter button is opened 
wide. 



[f**iS4] [CLAIM 4] 

mtim-Pti^^f^ (-/SD/cHE^ti The digital camera in any one of claims 1 thru/or 

^"CiufE ffrf-r— ^lrEE^i~5 3 further equipped with compression means to 

fSM^^^hKMk.^, If jfcJS compress said speech data with the 

l&i/^LSCDV^-f ti^^^fSKWx compression rate according to said voice 

^i^^/^/Vo recording time. 



[CLAIM 5] 

Said compression means are initial-stage 
compression means to receive said speech 
data and to sometimes compress sequentially 
with an initial-stage compression rate, 2nd 
comparison means to compare said voice 
recording time with predetermined time shorter 
than said maximum recording time after said 
taking-in means are inactivated, and the digital 
camera including recompression means to 
recompress said speech data with said 
initial-stage compression rate and a different 
compression rate when said voice recording 
time exceeds said predetermined time of Claim 
4. 
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[DETAILED DESCRIPTION OF THE 
INVENTION] 



[0001] 



[0001] 



-fi^p^ztm-tz, ta 

[0002] 



[INDUSTRIAL APPLICATION] 

This invention relates to a digital camera. 
Specifically, for example, it is related with the 
digital camera which records speech data 
(voice memorandum) at the time of imaging. 

[0002] 



lfe%<Dffl&] [PRIOR ART] 

ffi*©:©^©^^^*^? With this kind of the past of digital camera, the 

"t?fi, h 1 ^ ^£fB$P:"C#5R#f!f! time which can record a voice memorandum 

lifcix-tf 6^W^@^$ixTV^ was being fixed in 6 seconds. 

/c 0 



[0003] 



[0003] 



its ttb*-t£2®um : &P**& 



[PROBLEM TO BE SOLVED BY THE 
INVENTION] 

However, with this digital camera, when a voice 
memorandum was recorded about 2 seconds, 
for example, the unnecessary voice was 
recorded for 4 seconds of the remainder. 
Moreover, the long voice memorandum 
exceeding 6 seconds was unrecordable. 
So, the objective which is the main of this 
invention is providing the digital camera which 
can set the recording time of a voice 
memorandum as required and sufficient length. 



[0004] 



[0004] 
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[WkM%ftm-fZ>tztb(D^m [MEANS TO SOLVE THE PROBLEM] 

n©389Jfi, faikffl<DWL&v$\z In the digital camera with which this invention 

m-p^r ^^£fE&H~<5TV i/^fr records speech data at the time of imaging of a 

id^y\z^^x, f^f^^^ still image, taking-in means to receive speech 

^^b^iAfrSxiA^g^ f£±iij data from the exterior, imaging operation means 

^jif££^^t~5}g§^{1^ to command imaging of a still image, active-ized 

WL^Wi^^&tD^i^zfcC means to make taking-in means active 

T&iA^S£iti^t~5i£i>j{b according to an operation of the imaging 

^gk, m'Pf 1 *'— ^<DEXjA^7£r operation means, taking-in operation means to 

^^i~5Sxi£$M1^lx, ioXXf command the taking-in completion of speech 

^^Wzft^Wt^^ft^fcCX^L data, and it has 1st inactivation means to 

i&^&&^$z4k~$~Z>Wil y f$zib inactivate taking-in means according to an 

^W&^^Z.h&Wi&birZ)^ x operation of taking-in operation means. 

ji/pji'tJ/yXfo&o It is the digital camera characterized by the 

above-mentioned. 

[0005] [0005] 

[f^ffl] [OPERATION] 

i/^yPtfP^&WZin&t, -ttf) A push of a shutter button will compress the rest 

H^^Wf^ihli^x—^^JPEG image data at the time according to a JPEG 

73— - ^:yM^oT/±$@£tL, / format, it records on a memory. 

^y^fB^^tb^o ^fc, i/^y? Moreover, it is in response to an operation of a 

tf#>'<Dffl*{fyz.ifc^l,X, ^Pf shutter button, recording of speech data (voice 

—9 i^P^) (DB^mi^ti memorandum) is started. 

5 0 IetP/^H, -^^ZfrbM^ik A voice memorandum is received from a 

£tu i/*Yy9tf?>&W ££v~CV^ microphone, while the shutter button is pressed, 

SfaM^ey fcjE#^£jft/5o -?:tT, it records on a memory. 

i/^y&^&yffifflWc&ti&ks And a microphone will be inactivated if a shutter 

4 Pffi^ife it^fri, : mP"f—9<D button is opened wide, recording of speech data 

ta^^^T1"S 0 i/^yf is completed. 

#'^£r}f LTl^SB^Ka*;*;^ in addition, the time which is pressing the 

^fcioTthSO^tt, fhSH^tifc shutter button is measured by a counter, 

^W^CtzJ±^^X^P'f— speech data are compressed with the 

^£E#ii£tU5o compression rate according to the measured 

time. 
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THO ; iy|S^^.I\l ; .;. 



[0006] [0006] 

[^mcD^] [ADVANTAGE OF THE INVENTION] 

Z.<D$&$M\z£tn-£, ©jA^f^^ According to this invention, since taking-in 

&Offlki^foCX&&¥-%ktf'f means are inactivated according to an 

$&ik&H%tz$), m-p^(DH0. operation of taking-in operation means, it can 

N^Bl^^ll^o-h^frfir^KiIx set the recording time of a voice memorandum 

fe-tZ)Zttfx*%Z> 0 ^<D$£W<D± as required and sufficient length. 

^(DitiLCDBtf}, W$L The objective, the other objective, the 

jocfcU^JiUi, [II LTfr above-mentioned characteristics, and the 

?^T(DMMffl<Dt$Mt£f3ltylfr above-mentioned advantage of this invention 

h— Mtf\lofrbt£ho 0 will become still clearer from the detailed 

explanation of the following Examples which it 
gives with reference to drawing. 

[0007] [0007] 

[MMm\ [EXAMPLES] 

HH£#JfL-C, -(D-MMmv)^ With reference to FIG. 1, the light image by 

ji/piv-ft/yiofe, which the digital camera 10 of this Example was 

-a h-, ^.(DU>7?i2frhA%\£fri irradiated from this lens 12 including lens 12 is 

fcftffe^CCD^— v^l^ct converted into an electrical signal by the CCD 

iXmmt ^M&$tL2> 0 CC imager14. 

^14(3:, tckz.ltW-.& The CCD imager 14 has the color filter of a 

^^^lE^ijW-fe^/i^^r^b, primary-color bayer sequence, for example, 

y^^u-yiyzf^^yiMMM^ according to a progressive scan (pixel 

^3fc) W^oT, &WM&<D'K% sequential scanning), it outputs the electrical 

fif ^ (y^^'^y-yzf^^r^yit signal (progressive scan signal) for every pixel. 

[0008] [0008] 

CCD^f>— i> j rlAfrh<ry7vy\>' The progressive scan signal from the CCD 

y'yJ^YAt^te, CDS/A imager 14 is given to the CDS/AGC circuit 16. 

GCHliSgl6{c:-^^bti/5 0 CDS The CDS/AGC circuit 16 performs well-known 

/AGCIU8gl6fiCCD-iV— i? noise rejection and level adjustment to a 
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SflAfrhoirfvyv-yi/rf progressive scan signal from the CCD imager 

yit tH^x ^l^iCDy'l'XI^ijo.t 14, the progressive scan signal processed by 

^i^^WiSrftL, r<Z)CDS this CDS/AGC circuit 16 is converted into a 

/AGC[e]iJgl6f-J;oT^Jl£ft digital data by A/D converter 18. 

tz.'f^^fv-y-y-f T^rYy 1 ^ -^Hix The digital data of the progressive scan signal 

A/D^J&3£l8te:J;o-C7Vv^ outputted from A/D converter 18 is given to the 

yu-r— ^(ci^^^tLSo A/D|£ 1st signal-processing circuit 20. 

&^18^bffi;fr&;fa<5:7 p p^Vs' The 1st signal-processing circuit 20 performs 

v^:/^3r-ir>ff f OrY^^f the digital data (image data), the well-known 

— ^fi. Hi if 7? #LJllH]Eg20{;: white balance adjustment, and the gamma 

-^-^bttSo ^lls^SIIelK20 correction which are outputted from A/D 

it s A/D^I&SglS^bttJ^tL converter 18, it gives image data to the 1st input 

Sx-Yv^/^x^tif^T 2 — 24a of selector 24 through the 8-bit bus 22. 

JUfcNBfi^yXxSSIfi&J: Selector 24 chooses the 1st input 24a or the 

I^V-^MlE&rJfcU M'&jf—? 2nd input 24b according to the mode (camera 

&8t?-yW<X22$:MLX±i<'-?? mode or playback mode) set up. 

24©^lA^24at-^-x.5o ^ 
**24tt, tS^&fc/rws*— K 

fcJSCT, HlA^24a*fctt^2 
A;ft24b£Sft-f3o 

[0009] [0009] 

*feU^^24©^2A^J24bf±32b' The 2nd input 24b of selector 24 is connected 

5/h^^TB]^^26^ioTCPU2 with CPU28 by 32-bit bidirectional bus 26. 

8kW;B£ftZ> 0 ^<DCPU28fi, This CPU28 is 32-bit CPU, for example. 

fcix.tf32tr$/hCPUT?fc5 0 CP CPU28 has the interruption terminal 28a, voice 

U28fi§ij3Affi^-28a^rWb, %z<D interruption from 5 bytes of voice register 30 is 

f , j3iffi J f-28a(c:}-±, tzkz.l~£ 5^ given to the interruption terminal 28a, for 

4Y<D^p\si/*$ZQ)frb(D : mn example. 

URiji^-^x-^ftSo "mP/^Otz The voice for a voice memorandum is given to 

tfxD'HPltts &i£#I££UCE>-v A/D converter 34 from microphone 32 as 

>f^32fl»£>A/Dg£ftS834l3:-5- taking-in means, the speech data from A/D 

;LbtK A/ DggJ&^il 34#>b<£>if converter 34 are given to the voice register 30. 

P'r—Pft ^P^'J^ZOV^^- Whenever the speech data for 5 bytes are 

z.bti%> 0 ^p\^\y^Z0\z.tz.t loaded to the voice register 30, voice 
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;ifi*5/WI>#<£> ^■p'f— interruption is input into the interruption terminal 

— K£Jx5IP£x #^1^**30 28a of CPU28 from the voice register 30. 

^^CPU28<DflJiAffi^-28a{c:# 

[0010] [0010] 

CPU28fi$b(-, 16fyh/^3 CPU28 is further connected to a flash memory 

6[z^xyyy^^V38\z^ 38 by 16-bit bus 36. 

Wl&tiZo Z.<D77-yiy=i.ttV38 This flash memory 38 has the capacity of 2 M 

W\ fctz.lit2/tfy'<4h<D^fk& bytes, for example, it is the recording medium 

Wb, CPU28(^»itif / F i 7 p p^'7^ which records the voice memorandum 

tz.b7L\1t] 1 PEG7 *—^?yY\z. compressed, the program of CPU28 of 

&<>XI±%t}&fritz$:{£.io£lI$% operation, and the image and time-axis 

ffl\$iJ±Wi3j&fctz.itADPCM compression technology, for example, the 

( Adaptive Differential Pulse ADPCM (Adaptive Differential Pulse Code 

Code Modulation)^ iz. J; oT Modulation) system, compressed, for example 

JEffi&hit&Ptt&IEM-t 5f£ according to the JPEG format. 

$i:$£ffc"Cfo<5o ft&x fSife^&i: In addition, as a recording medium, other 

UTfi, yyyi/^^)]ik^V\z{^ non-volatile RAM may be used in addition to a 

<0*#£teRAMriSfflv^*LTt> flash memory. 

[0011] [0011] 

^jit&frjJtJlO^&h^i/ The manipulate signal from each these 

■Yy?tf?y40^ U^E/jJJy^e— operation button 40-50 is given to the system 

KjliRtf^>42, «if #J&*^ controller 52 including the mode setting button 

^44, a c=-5>jrV/jr7i$$l/4 48 and 50 etc. of elimination buttons with which 

6, W jfrSEfirt— -KSrK^S^ the digital camera 10 sets up the shutter button 

— KK^#>y48, ^£#'^>-50 40, the reproduction / camera mode-selection 

ft iffceM^ ^^#^{^#^^4 button 42, the resolution change-over button 44, 

0-50a»£>£>tfef£{i-£-fi, button 46 ON/OFF a monitor, and voice 

i^n^hp— 752^4-x.bti/^o recording mode further, 

^-r-k^^p— 752ft, The system controller 52 outputs a prescribed 

40— 50<Z)^{ / Nf-^-{£/&D"C, i5r control signal according to the manipulate 

feOftmiS So wCDfi signal of each button 40-50. 

I -^-fiP/S0£&S§ (®7F-£ This control signal is converted into a serial 



1/27/2006 



11/31 Copyright (C) 2006 The Thomson Corporation. 



T ) f-ctoTv'UTyWf -^H-I£$k signal by the P/S converter (not shown), the 

£*U BNiEc0CPU28t7)®JiA!iSg J ?- interruption terminal 28a of above-mentioned 

28a(d4-^btL5o CPU28 is given. 

[0012] [0012] 

is^yf-fcfvAOftW &fri&b, is If the shutter button 40 is pressed, the system 

^■rAnyhP— y52teis j r'y#it controller 52 will output a shutter signal, the 

^r&tOiJdL, ^(Di/^yfit ^ifi shutter signal is given to the interruption 

CPU28©#JiiS^28a^#x.e> terminal 28a of CPU28. 

*i5o JS£T\ CPU28fiCCD^ Responding, CPU28 suspends the input 

>>-Yl4(DAjj (3[fr)&#Jfc (updating) of the CCD imager 14, therefore, 

U L^^oTCCD^— v^fl4 from the CCD imager 14, a rest picture signal 

^bte^y^tf^^O^flP^tt when the shutter button 40 is pressed is 

tzt%<DB±m&m%-tfmt)£ti outputted. 

5 0 CPU28fi*fc, i stv9i&$ CPU28 also makes microphone 32 active 

y40<D}f jE^j£C.TW^32£r according to a press of the shutter button 40, 

isIIKfcU > / -Y^^*^>'40cD^ according to opening of the shutter button 40, it 

#tMDT^>r*32£^iEffc-f inactivates microphone 32. 

5o i~^t>ib, v^-t5/^/K^>-40}i That is, the shutter button 40 serves also as the 

^p(Dfo&?xli&$3£.Tff&.i2ii(&T button which commands an audio taking-in start 

&$B7F~fZ>i$?'y-k^t2Z) 0 T^jo, and the taking-in completion. 

^■Ys^jfl^^OflSJf $*i/TV3 In addition, if the time when the shutter button 

^fflfl s #7*£rfH<?:"C£5ft;*:B$ 40 is pressed reaches at 10 seconds of the 

?i\<D10%M^-f 2>k, CPU28fi maximum time which can record the voice, 

-7^32£3£ffiiJitt CTf&ffc-f 5 0 CPU28 will forcedly inactivate microphone 32. 

[0013] [0013] 

~£tc, 3j Moreover, an operation of reproduction / 

?>'42tf$ii / E£foZ)k* v^-r-k^ camera mode-selection button 42 will output the 

Vhn— 752/6^^^^— K^fc control signal which shows either a playback 

fe%/7^^Y<D\/^-ffriti*%7F~$~ mode or camera mode from the system 

MMt^foJlZfo^cDMW controller 52, the control signal is given to 

fe%-\5.CP\J2%\z.*3-7LbftZ>k.h selector 24 while it is given to CPU28. 

iri/^^24^-^-^i^ti2)o b It follows, for example, if camera mode is 

fe^ot, tchktfilJ ty^c— Y1£ chosen, selector 24 will choose the 1st input 

S&£*i5£, -i?W^24te^lA 24a, a choice of a playback mode will choose 
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^24a£iIiRU H^-K^S the 2nd input 24b. 

<5 0 



[0014] [0014] 

-i?u^24fi, 16t'2/h/^^54?r Selector 24 is connected to VRAM56 through 

ilL"CVRAM56fc&|££*L3 0 16-bit bus 54. 

r<DVRAM56fi, fctx-ft? This VRAM56 comprises dual port RAMs, for 

T)\s#— r*RAM"Cflffi££;ft^ A example, it can perform read-out from the 

^j^^^54^^(D#§jA^.^[^B# output bus 58 simultaneously with writing-in 

t|±i^)/^58^^£0|jc^-tbL^ from the input bus 54. 

«Tflts"Cfc5. VRAM56(±, ±tL VRAM 56 is used in order to display an image 

TLCD64 m*5V ^TBfcMr mainly in LCD64 (after-mentioned). 

^^i~5fc#>lc:ffiv , *£>;fa<5 1 b£>"C Area other than the area used for image display 

&>9x Bfcf&^^fcffiv^tiS^Ly is used as the memory area 56a which stores 

7\>k9\-<D^)7\~t^ J£^^-py i — compression speech data, the memory area 

^^r^lrt~t"'5^ ; E-y^ i yT56a, ^ 56b which stores the recompressed speech 

/EULfcf^x— *&&*frf&* data, and a work area 56c of CPU28, or it 

^])^])T56bioXX^CP\J28<D T 7 utilizes in order to evacuate a program from a 

—?^V756ckLXtiz%£tis £ flash memory 38 temporarily. 

[0015] [0015] 

(±}^//^58t>^/tl6t^>h/^^-e The output bus 58 is also a 16-bit bus. 

fct), VRAM56^fbfc^i±i£ti The image data read from VRAM 56 is given to 

fcH^x—^fis ^2{f ^-MSID the 2nd signal-processing circuit 60. 

K60lc#x.btt5 o ^<DW>2\t ^ This 2nd signal-processing circuit 60 converts 

■$&il(sl&60M\ fcixJf H^L into brightness data and color data the image 

ftv^fe$Hft@8:i8J:tJ^is!J** data read from VRAM56 including the color 

msg^r^"^., VRAM56/$^bl^ separator circuit and matrix circuit which it does 

ttiLfcSf^T 2 '— P&MlSt'f'— # not illustrate, for example. 

jo<tt5fe-r— ^\zM.^f^>o W>2 The brightness data and color data which are 

-fa-^&Slali&eo^^ffl^tLS outputted from the 2nd signal-processing circuit 

M^ff—^^oXJJ^f—^^t^ D 60 are converted into an analog luminance 
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/AM62iaotrto^ 

*^7lOtiS:»tP>ixfcLCD64t 



signal and a chrominance signal by D/A 
converter 62. 

The luminance signal and chrominance signal 
from D/A converter 62 are given to LCD64 
provided in the digital camera 10, or it is given 
to a television monitor (not shown) through an 
output terminal 66. 



[0016] 

8£r§^ r<7>D/AgJfc»68«: 
WJ*l^**30k:p-K£ixfclr 

V 70£/cte^k°— * (S^-fr-f) 

OTlt^tifcB^x-^fcJ:^ 



[0016] 

For voice reproduction, the digital camera 10 
converts into an analog audio signal further the 
speech data with which this D/A converter 68 
was loaded to the voice register 30 including 
D/A converter 68. 

This audio signal is given to earphone 70, a . 
loudspeaker (not shown), or the voice output 
terminal 72. 

In addition, when giving the image data and 
speech data which were obtained with this 
digital camera 10 to a computer, image data 
and speech data are outputted from the output 
terminal 74 connected to selector 24. 



[0017] 

m 1 fc^-f XV *7 1 0 \Z. 

^46&iftf£i-3£, LCD64£tf 
7 7WV^£ UOfllffl -TZ>^t 

y40%& $ftl^|H]W\ CCD-r>- 



[0017] 

In the digital camera 10 shown in FIG. 1, if 
camera mode is set up with reproduction / 
camera mode-selection button 42, selector 24 
will choose the 1st input 24a. 
If button 46 ON/OFF a monitor is operated as 
required at this time, it can utilize LCD64 as a 
view finder. 

While not pressing the shutter button 40 in this 
state, the image data obtained by converting the 
progressive scan signal from the CCD imager 
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v ' J el4frb<D7 'vfu-yi/? >3f 14 into a digital data by A/D converter 18 lets 

■rMf^A/D1^^18^cto bus 22 pass passing through the 1st 

Tf'f v^A'-r — ^^^^-fS^l signal-processing circuit 20, the 1st input 24a of 

kfcX^x'&bfoZM&'r — # selector 24 is supplied, 

fi, S&lflT WaiHS§20^T, As selector 24 was demonstrated previously, in 

^*22£rifiL"C, camera mode, it has chosen the 1st input 24a, 

lA^)24aH#t^$^ o ±u?5> depend. 

24fi N 9c\^^LtzXo\^s fit? The image data from the 1st signal-processing 

■=e— K^*5V^T^lA^l24a^)i circuit 20 lets the input bus 54 pass from 

ftUCVSW?, Hilt •^•MSIe] selector 24, for example, it is given to VRAM56 

^20#»bW®^x by DMA (direct memory access). 

24^^A^J^^54|rjiLT> tzt The image data given to VRAM56 is outputted 

xJi'DMA^yu^M^eiiT^i? to the output bus 58, therefore, an image is 

x)X\ VRAM56(d4-x.bix2)o displayed on LCD64. 

VRAM56fd#£btL/c:H{£x— VRAM56 is updated by the output from the CCD 

^(i, ffi^^^58l3HH^j$ti> t imager 14 20, i.e., a 1st signal-processing 

tztfoTs LCD64(c:#t{tW^;^ circuit, until the shutter button 40 is pressed, 
£H5 0 is^yftffyiOtfW depend. 

Z>t.X\ VRAM56fiCCD-i'^— LCD64 works as a view finder. 

frl%<DX, LCD64fitV— 77^ 

[0018] [0018] 

KiS!^^^^48(cJ;oT Ifr* If the recording mode of a voice memorandum 

/^(D&M^ — Vtf&feZfriZ) is set up with the mode setting button 48, the 

i/^y^TRfVAOti^ &titzb voice memorandum relevant to the still picture 

£ (-Jtf^ftfci^ikiMtclWii imaged when the shutter button 40 was pressed 

Ltzm'P/^^^ i/^y9i$$V4§ is recordable while continuing pressing the 

%fi , l>mttX^^ffl&mirZ>Zt shutter button 40. 

&X%Z>o Lfc^oT, v / -t5/^*' Therefore, the shutter button 40 is pressed, if a 

^y40^W £tu •?4$'&1frh : ik voice memorandum is input from microphone 

PttffAfi&fo&b^ ^<D^-p/ 32, the voice memorandum will be converted 

^A/D^&g&S^ioTi 1 into speech data by A/D converter 34, it is 

Pt —^(ciSJ&^tu 5y<4h(D^- loaded to the voice register 30 with the capacity 



1/27/2006 



15/31 Copyright (C) 2006 The Thomson Corporation. 



ZtztfXD^pm&^te, A/D 
'»aW&£tl/O)^10H(635 

£-f 5 0 CPU.28fi, 
■=ey3iyT56a^#tiitfo 



of 5 bytes. 

After an A/D conversion is started, it generates 
the voice interruption request for processing 
these speech data from selector 24 in every 
10H (635 microseconds). 
CPU28 receives speech data from the 
interruption terminal 28a every 5 bytes, and 
compresses speech data with an initial-stage 
compression rate (this Example double), it 
writes compression speech data in the memory 
area 56a of VRAM56. 



[0019] 

o£"9, CPU28^Mt-*£ 
775^3.^!; 38 fcSt&tfit 
fi, CPU28fi#^7 s '-^?r77 

PU28T~l±m£frtz^Pf i -? 

<5o 



[0019] 

That is, since CPU28 cannot write speech data 
in a flash memory 38 when CPU28 writes image 
data in a flash memory 38, the speech data 
compressed with CPU28 according to voice 
interruption are once written in the memory area 
56a of VRAM56. 

In other words, it is parallel with writing-in to the 
flash memory 38 of the compressed image 
data, writing-in of VRAM56 of the compressed 
speech data is performed. 



[0020] 

c\(Dmmmxit, ^p^nm* 

pf-^(Dj±.mm±^p^(o 
t a & m na#s < & 5 1 o n x ± 

^Xxyyyiy^.^V38\zBB 

$tL6o ^pj^tDmrntitmit*, 



[0020] 

In this Example, a voice memorandum is 
recordable for a maximum of 10 seconds. 
Since it rises as the recording time of a voice 
memorandum gets long the compression rate of 
speech data, it is recorded on a flash memory 
38 in almost fixed data size. 
It counts the recording time of a voice 
memorandum with the timer, counter 28b 
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mmm \zj&ctzi±mmxmi± 



provided in CPU28, when the recording time of 
a voice memorandum exceeds 5 seconds, the 
compression speech data written in the memory 
area 56a are recompressed with the 
compression rate according to a recording time 
while being elongated in a work area 56c, it is 
written in the memory area 56b. 
And it relates the recompressed speech data 
with compression image data, and they are 
recorded on a flash memory 38. 



[0021] 

^7y->v/^^!J38(7)^il^y 

raw 



[0021] 

CPU28 has table 28d on which the recording 
time and the compression rate were matched 
as shown in FIG. 5. 

That is, a compression rate is a double when a 
recording time is 5 seconds or less. 
However, if a recording time exceeds 5 
seconds, a compression rate will rise by every 
0.4 as it gets long for 1 second, in 10 seconds of 
the maximum recording time, a compression 
rate becomes 4 times. 

In this Example, it has set the maximum 
recording time as 10 seconds. 
However, this has pressed the memory area 
56a and the memory area of a flash memory 38, 
after enlarging a recording time not much. 
When a compression rate becomes bigger, it is 
because the voice memorandum to regenerate 
degrades. 



[0022] [0022] 

$-^.U—?fci/Jr-y?tf?y40%: An operator's push of the shutter button 40 will 

if ^rAnyfn- •752#> output a shutter signal from the system 

&y j ry?it-%-ffttijj£fo, CPU controller 52, the interruption terminal 28a of 
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28OgJM^28a{c4-;ifbft5 0 

EG?*-- ^s/MntEoTffiffiS 

ft, 

^-K^l£££ft-C^ft[ii:\ 
-CW*32#teSMfc$ft5 0 -ft 

ctoT^^x-^tC^^^tl^ 5 

f4S"iii«8i J -28a*»e>5/'<>rhSJ- 
&9iAl£ft, £1" *U8UE«&$"?flE 
IS£ft5 0 ^LT, /BfglHg<x- 
*j&*VRAM56<Z>^y:£j;T56a 

fi\ W*32a«*t&rt£*k i 1 ^ 

<5lj-C77y^a^y 38 fcf&ftS 

^J^ftttftW:, o$«9fE«l$ 
P B Wc£;Um>^fcftff, 
r-^^2. 8{gtf)ffi«-CffJ± 

v^^y38tcfa#£ft3 0 &*3, 



CPU28 is given. 

Therefore, rest image data when the shutter 
button 40 is pressed is compressed according 
to a JPEG format, compression image data is 
written in a flash memory 38. 
If voice recording mode is set up with the mode 
setting button 48, microphone 32 will be made 
active by pressing the shutter button 40. 
The voice memorandum received from 
microphone 32 by this is converted into speech 
data by A/D converter 34, it is loaded to the 
voice register 30 with the capacity of 5 bytes. 
These speech data are received from the 
interruption terminal 28a every 5 bytes, it 
compresses with an initial-stage compression 
rate first. 

And compression image data is once written in 
the memory area 56a of VRAM 56. 
Microphone 32 will be inactivated if an operator 
opens the shutter button 40, taking in of a voice 
memorandum is completed. 
Here, if it is less than 5 seconds, the taking-in 
time, i.e., the recording time, of a voice 
memorandum, these compression speech data 
will relate with image data, and will be recorded 
on a flash memory 38. 

However, if the recording time of a voice 
memorandum excels rather than 5 seconds 
(i.e., if a recording time is 7 seconds), speech 
data will be recompressed by one 2.8 times the 
compression rate of this, compression speech 
data are recorded on a flash memory 38. 
In addition, if the time when the shutter button 
40 is pressed reaches at 10 seconds which is 
the maximum recording time, recording of a 
voice memorandum will be forced to terminate. 
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[0023] [0023] 

is-Yy?i£?l/40&ft&tiZ)by C If the shutter button 40 is pressed, CPU28 will 

PU28(il2l2^V^LEl4^7^-f*7 start the processing of a flowchart shown in 

n— ElcDMS^H^U trf *x FIGs. 2 - 4, it initializes the compression rate of 

-y7SlX* : gp7 i -?(DI±ffim$: speech data in step S1 first. 

%J]Mik~f : b a ~tt£fc>h s JEE$s^£ That is, it sets a compression rate as a double 

2fg (ftJJW/Bfi^) tiS^t-5 0 jjg (initial-stage compression rate). 
v^T, ^xy^S3-ecCD-f^— Then, it freezes the CCD imager 14 in step S3, 

-H4£:7!J— XU -^i^ioTl^ rest image data is written in VRAM 56 by this, 

ihif^x— ^^VRAM56^#^r After that, CPU28 reads this rest image data 

&£ti5 0 CPU28fi, ^(D'&Xt- from VRAM 56 in step S5, it repeats the routine 

-y7S5-ez.<DlfrikWik7 t —?%V of step S7 or S11, while compressing rest 

RAM56/$^Sc£-|iJU T^Ty-fS image data in a JPEG format, it stores 

7&i^LSl l(D/i>— "f-ls^WOfe compression image data in a flash memory 38. 
UT, JPEG?*— vyYX^kM 

^®^x-^^7-yv-^^y3 

[0024] [0024] 

IkPi^M^— K^ix^^tbTV^ If voice recording mode is set up, after an A/D 

ixff , A/D^J&^P^&^tyC/^ conversion is started, voice interruption request 

tblOH^l^ # j^#J&ll^;^i?L' will occur from selector 24 every 10H, according 

**24a»^£U £ftfcJt£TC to this, CPU28 processes the interruption 

PU28fiHl4|z:?F-f$iJ&/u— f- routine shown in FIG. 4. 

V?r^ai~5 0 o£9, CPU28fi That is, CPU28 receives speech data from the 

%~f?^ry 7°S33XSiJjAS^-28a interruption terminal 28a every 5 bytes in step 

^b^^Y^Z-^Pf—^^Y^y) S33 first, and compresses the speech data with 

j&fy, Xfs/XS35T* J ?:E> m-p^f an initial-stage compression rate in step S35. 

~*£3>JS8£EfiSf4S"CJEii6-f 5. C After that, CPU28 increments compression 

PU28fi-t0>flU *xy:/S37T* speech data in step S37, and increments the 

: mP : f—?$:VRAM56<D/ timer counter 28b in writing-in and step S39 in 

^E-y ^UT56a^#tji^-, 7<rv the memory area 56a of VRAM 56, and it carries 

7 c S39X^-f^^y^28b^y out a return. 
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[0025] [0025] 

CPU28tt, ^"ry^SlSX^^ CPU28 judges whether the recording time of a 

ii^y^2Sb(Dij^yh\M.\z'^^5 voice memorandum is 10 seconds or less 

\^Xl£P ^(DtZM&fffitflOty based on the count value of the timer counter 

£XTfr¥?fr*mWr1-Z>o ^Ty 28b in step S13. 

•fSl 3-e"NO"-efctifi\ If it is "NO" in step S13, it will force recording of 

c t<Z)fB^^r3i^y^TtT^'r5/7 p a voice memorandum to terminate and will 

S23(d#tTi-5^, "YES"X*h move to step S23. 

Wt<*"ry7SlSX\ However, if it is 'YES", it will judge whether the 

?y$?y40&fflttt;&titz.fai??fr shutter button 40 was opened wide in 

Z^mi-Zo ^Ty^S15X"N continuing step S1 5. 

0"Xfofo&, *"ryzfS\Z\z.mZ> If it is "NO" in step S15, it will return to step S13. 

"YES"-efetL(i\7>7 L ->7 0 Sl However, if it is "YES", it will detect the 

7X?4 -^io W$'28b<Dl]t>yY recording time of a voice memorandum from the 

i&frbm- P/^rOti^^f^^. count value of the timer counter 28b in step 

tti-fSo *Ty?S19X\*, §B& S17. 

U$?i\tf5®UTfrk*ofr%W\8i In step S19, it judges whether a recording time 

U "YES"Xhth{f^y^S21 is 5 seconds or less, if it is "YES", it will record 

XELffls 'mP'f—^'^yyyi/^.^ compression speech data on a flash memory 38 

^■!J38fcfS^L~C#!!S£|ft-71~ in step S21, and will complete processing. 

"NO"-e&tUi\ ^"ryfS However, if it is "NO", with reference to Table 

23-Cx— :/^28d§r#8?XTfa 28d, it will detect the compression rate 

Atrial (£)&CfcEE$5^£:4&ttJl- according to a recording time in step S23. 

5 0 GPU28ft > ^T5/yS25T\ It updates the compression rate by which 

WMB^titzlE^^^Tyf CPU28 is step S25 and the initialization was 

S23-C^tUL/ciEts^^J;oTS carried out with the compression rate detected 

$rU ^y L yy p S27X\ #J|$/±$b in step S23, in step S27, it elongates the 

^■X-'JEffliiLtzm- Pt — ^^r#ft speech data compressed with the initial-stage 

i"<5 0 ^ttv XTyzf S29X\ W compression rate. 

HUfc. "mPf— ^^7 1 s/7 1 'S25 And it recompresses the speech data elongated 

t?HfrU/tjE^^ _ Cf?ff^"f -5 0 in step S29 with the compression rate updated 

Wi<* : ry-7SZIX^ SJEEflW* instepS25. 

^TUfc&^tf^JWrU "NO" In continuing step S31, it judges whether the 

XfofcYS. '7sry7§21 \z.Wbi^^ recompression was finalized or not, if it is "NO", 



1/27/2006 



20/31 Copyright (C) 2006 The Thomson Corporation. 



" Y E S " "C & ti fi*^ r y 2 1 "C it will return to step S27. 

ffiJBW^x— ^*77yv'3L^y However, if it is "YES", it will record 

38{cfa^UT^S$r^T"f"5 0 compression speech data on a flash memory 38 

in step S21, and will complete processing. 

[0026] [0026] 

iOJ;?!:, \/-Y-y?tffy40tfW Thus, only while the shutter button 40 was 

^tiT^-Sfal/c iter ^^£150 pressed, it recorded the voice memorandum, 

-fZ>£?fcVtz.<DX\ ^rWWfe depend. 

^$F$&<& ] gfr<>-t'ftt£S:&ltZ- It can set the recording time of a voice 

W^f S^ii^'Tr^So fi^/;^ memorandum as required and sufficient length. 

7^r—KM$l#&'y42l(^£.iXft When a playback mode is chosen with 

—K^riliRLfcicF, ff^^E- reproduction / camera mode- selection button 

— Kff fCiot, irl/^24;^ 42, selector 24 chooses the 2nd input 24a with 

^2A^24a£jllR-t"5 0 Lfc# a playback-mode signal, 

ot, S^^e— K{-joV^Tf±, CP Therefore, in a playback mode, CPU28 reads 

U28lty7yi/x.J i e})38t)*bWi image data from a flash memory 38, it lets 

^x^-^^^^-tBL^ iru^^24 selector 24 pass, it writes this image data in the 

£ilLT, w^TOx-^VRA prescribed area of VRAM56. 

M56<7)Rff^^yT(c:StjAtfo And CPU28 elongates the compression image 

UT, CPU28(i. ^:COVRAM56 data once written in the VRAM56 according to a 

\z.-B.m%&htz.l±mm& ; r- JPEG format. 

^SrJPEG7d-— ?'7ft|oX|| The elongated image data is written in VRAM56 
3Ri~5 0 #3S^tbfcS^x— through selector 24. 

i?i^^24&r;ft-L"tVRAM56(c: Therefore, image data is outputted from 

.•tiA^HSo Ufc^oT, VRA VRAM56, the image regenerated by LCD64 is 

MSQfrbMtikT* — ?fcttit)& displayed passing through the 2nd 

tlx ^2-ff -^-^SlfilSESeOjoJ:^ signal-processing circuit 60 and D/A converter 

D/A£&S&62&illT, LCD64 62. 
fcff££ftfcliMfca s ^£*xSo 

[0027] [0027] 

S£^E— K^jo^Tx efT^x— ^ In a playback mode, every 5 bytes of speech 

fil0H&©#J9i&#-"C5>'WK'f data are read from a flash memory 38 by 

^77yi/^^V38fi>bM%-lii& interruption in every 10H, original speech data 

txtcDia^-r — develop, and the elongated speech data are 
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^XWtfk&fotz.^P'r— 9 written in the voice register 30. 

t^P\/i/7^ f ??>Q\Z-%%\li%l(\, Therefore, the voice memorandum written in the 

3 0 Lfc^oT, A •Yfr>70'£fzl~i. flash memory 38 from earphone 70 or the voice 

^Pfoft^^lZh^yyvi/z-t output terminal 72 is regenerated. 



[0028] 

i^pmrnzm^-rz^pm 

*32*s^^b$ixS»^*s#x. 



[0028] 

It made the button with which the shutter button 
40 commands active-izing and an inactivation of 
microphone 32 the time when the shutter button 
40 is pressed in the and amount to an audio 
recording time in this Example. 
However, it is sufficient to make it provide the 
voice recording button which commands audio 
recording in addition to shutter button 40. 
In this case, microphone 32 will be made active, 
if the shutter button 40 is pressed where a voice 
recording button is pressed, if a voice recording 
button is opened wide, it can consider action by 
which microphone 32 is inactivated. 



[0029] 

40£<koT-^^32£ig!MbU 
%Ptmt&Ttf?>fc£^X^ 



[0029] 

If active-izing and an inactivation are switched 
whenever the shutter button 40 is pressed even 
when the shutter button 40 serves as the 
directions button of active-izing of microphone 
32, and an inactivation, it will become 
unnecessary moreover, to continue pressing 
the shutter button 40. 

Furthermore, it provides a voice recording 
completion button and makes microphone 32 
active with the shutter button 40, it is sufficient 
to make it inactivate microphone 32 with a voice 
recording completion button. 
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[0030] 



[0030] 

Furthermore, in this Example, the recording 
time of a voice memorandum is also decided by 
the time which is continuing pressing the shutter 
button 40. 

However, it provides the volume which decides 
the recording time of a voice memorandum in 
the digital camera 10, and it is sufficient to make 
it set up the recording time of a voice 
memorandum beforehand before imaging. 
In addition, this invention is applicable also to 
the digital camera which can choose either a 
video movie and a digital still camera by mode 
setup. 



[BRIEF DESCRIPTION OF THE DRAWINGS] 



[mi] [fig.1] 

rw^d- 'MMtyfeyrrf ~7vy It is the block diagram showing one Example of 

^lt^5. this invention. 

[02] [FIG. 2] 

Hl^ffiW-^-f-CPUOMS?© It is the flowchart showing a part of processing 

—^^i"7tJ— mxh& 0 of CPU shown in the FIG. 1 Example. 

[031 [FIG 3] 

HI l^ifetM^-f CPUO&SO It is the flowchart showing a part of processing 

— »^-f :7p— mxhZ 0 of CPU shown in the FIG. 1 Example. 

[04] [FIG 4] 

BllllJteW^iXPUO&ai© It is the flowchart showing a part of processing 

— $B£^f:7P— H-?&5 0 of CPU shown in the FIG 1 Example. 



[05] 



[FIG 5] 
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IHlllif&W-TjN-f CPU^^o/E It is the table of the compression rate which 
$g^<Dx— 77i"-e*>5 0 CPU shown in the FIG. 1 Example has. 



10 '~7 t 4i?9;i'iJt ! 7 
14 •••CCD^-v ? -Y 
16 •••CDS/AGCIUE§ 



[DESCRIPTION OF SYMBOLS] 

10... Digital camera 
14... CCD imager 
16... CDS/AGC circuit 



24 --fl^ 

28 --CPU 

38 •■•77r>^!J 

40 ■■•i/ J ry9-$irs 



24... Selector 
28...CPU 

38... Flash memory 
40... Shutter button 



48 ■■■^-vm&^ 



48... Mode setting button 
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mi] 



[FIG 1] 




14: CCD imager 
16: CDS/AGC 
18: A/D 

20: First signal processing circuit 
24: Selector 
28: CPU 
30: Register 
34: A/D 

38: Flash memory 
40: Shutter button 

50: Second signal processing circuit 

52: System controller 

54: LCD 

56: VRAM 

62: D/A 

68: D/A 

^e— KilMf"^ - : Mode selection signal 
MWit -*§-: Control signal 



1/27/2006 



25/31 Copyright (C) 2006 The Thomson Corporation. 



JP11-55615-A 



[02] 



[FIG 2] 



SI 



>. 7V-X 



S3 



S5 



S7 



S9 




Start 

S1: Initialize voice data compression rate 

S3: Freeze CCD imager 

S5: Read image data from VRAM 

S7: Compress image data by JPEG format 

S9: Write compressed image data in flash memory 

S11 : Process last address image ? 
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[1215] 



[FIG 5] 



K&aia (t) 




: 5<t£6 ■ 




■ 6<t£7 




7<t£8 




8< t <9 


■ 3.6:: 


•; 9<t£lO ,: 


4.0 



gE^H^fffJ: Recording time 

/±$i^ ({£) : Compression rate (times) 
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S13: 10 seconds or less ? 
S15: Release shutter button ? 
S17: Detect recording time 
S19: 5 seconds or less 

S21: Record compressed voice data in flash memory 

S23: Detect compression rate corresponding to recording time 

S25: Set compression rate 

S27: Enlarge compressed data 

S29: Re-compress enlarged data 

S31: Completed re-compression ? 

End 
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[04] 



[FIG 4] 



S33 

V : 



S35 



S37 



S39 



Voice interrupt 

S33: Take in voice data from register 

S35: Compress voice data 

S37: Write compressed voice data in memory area 

S39: Increment timer count 

Return 
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